Background: Using a lifecourse approach, this study examines whether childhood adversities act on adult health as latent or pathway effects, and whether not only childhood ill health and material deprivation, but also an adverse psychosocial environment in terms of stressful relations with parents contribute to later ill health. Methods: Lifecourse interviews with 380 men born in 1946 were conducted. Outcome variables were perceived health, number of medical conditions, and activity limitations. Ordinal scales indicating levels of exposures as regards childhood health/growth, childhood material deprivation, stressful relations with parents, educational level, and unhealthy adult behaviours were made. Statistical analyses were performed by non-parametric correlation, logistic regression and OLS regression with dummy variables. Results: Simple regression analyses showed a consistent pattern of more negative health outcomes with higher exposures on each of the lifecourse health determinants, but associations were relatively often not statistically significant. In multivariate analyses, the overall pattern remained with few alterations. The lifecourse determinants differed somewhat in their effects on the three health outcomes. Stressful relations with parents were significantly associated with perceived health and activity limitations. Conclusions: Childhood adversities influence later health to a large extent as latent effects. Stressful relations with parents were relatively important for two of the health outcomes, suggesting that not only ill health and material deprivation during childhood, but also an adverse psychosocial environment contributes to ill health among middle-aged men.
T he lifecourse perspective on health argues that not only exposures during adulthood, but in early life as well, are important for health in middle age. 1 -7 Studies have focused on pre-natal and infancy conditions, 8 childhood health, 9 -11 and material and social environments during childhood, 12 -16 and examined how such circumstances influence later adult health.
One issue raised by the lifecourse approach is whether childhood disadvantages act on later health primarily in terms of latent or pathway effects. 3, 6, 7 Latent effects imply that childhood adversities produce lasting damage which has negative consequences for future health more or less unaffected by later circumstances, while pathway effects mean that childhood disadvantages are connected to later ill health primarily because they tend to be followed by more unhealthy exposures during the adult career. Another issue is what kind of childhood circumstances are crucial. Ill health in early life could lead to impaired biological functioning with elevated chances of falling ill in later life, while material deprivation during childhood could increase the organism's susceptibility during adulthood. These factors could also hinder educational achievement and lead to less favourable occupational careers, and thereby be linked to health problems later in life as pathway effects. 17, 18 A psychosocial link between childhood and later ill health has also been suggested. Problematic social and personal relations in the family or in other important childhood arenas could nurture feelings of insecurity and other forms of problematic psychological functioning. 15, 19, 20 Such experiences could generate personality characteristics 21 which persist into adulthood in terms of less self-esteem, inadequate coping strategies, and less ability to obtain social support, with possible negative effects on adult health. 22 -24 An unfavourable early psychosocial environment could also hamper school performance and increase chances of unhealthy behaviours and thus be connected to later ill health as pathway effects.
Using data on a sample of Norwegian middle-aged men, this study seeks to explore these themes. Associations between three types of health outcomes in late middle age and various exposures during childhood and adulthood are analysed. The latent or pathway effect issue is addressed by examining whether the impact of childhood adversities is relatively independent or mediated by circumstances during adulthood. It is furthermore asked whether not only health and material situation during childhood, but also children's psychosocial environment in terms of their relations with parents, contribute to variations in later health.
Data and Methods

Study sample
In 2001, a nationwide random sample of 596 men born in 1946 was drawn from the census register. Personal interviews conducted by the interview organization of Statistics Norway were obtained with 380 respondents (64%). 25 The interviews covered many aspects of the respondents' current situation (age 55), and retrospective questions were asked about various circumstances during childhood (age approximately 10-12), young adulthood (age 25), and middle adulthood (age 40).
Outcome variables
Perceived health at age 55 was elicited by a question about present self-assessed overall health, with five response alternatives (very good to very poor), dichotomized into good/very good and below good. Respondents were moreover asked about current longstanding diseases and illnesses. They were presented a list of diagnoses and also asked an open question about having any other longstanding health problem. The variable number of medical conditions counts the number of answers as regards hypertension, stroke, infarction, angina pectoris, other heart disease, chronic bronchitis, emphyzema, asthma, rheumatoid arthritis, osteo-arthritis and similar conditions, rheumatism, recurrent/frequent back pain, migraine, sciatica, epilepsy, multiple sclerosis, deafness or impaired hearing, diabetes or other endocrine diseases, and diseases of the digestive system such as ulcer and hernia. The third outcome variable, activity limitations, was formed from a question about degree of restricted activity due to longstanding health problems, dichotomized into no/little or some/very much.
Explanatory variables
Fifteen indicators were used to measure potentially healthdetrimental circumstances during childhood and adulthood. Health, growth, and material situation during childhood were indicated by questions about longstanding illness, hospital stays, memory of stature at age 10-12, adult stature, economic situation in childhood family, crowded dwelling, and lack of food during childhood. Four indicators assessed the quality of respondents' relations with their parents during childhood. Respondents were asked, separately for each parent, whether their father/mother was strict, easy to talk to, supportive, demanding, loving, quarrelsome, and whether they loved their father/mother during childhood. Answers to these seven items were added and used to form indicators of primarily positive versus highly negative memories of relations with father and with mother. Indicators were also formed for corporal punishment during childhood and violence/drunkenness among parents (two items combined). Adult socioeconomic status was indicated by respondents' education, classified in three levels: high (approximately equivalent to college or university), medium (high school and similar), and basic. Educational information was provided by the educational register. Information about occupations and incomes during adulthood were also available in the data, but as education, occupation and income were highly interrelated and tended to suppress each other in the multivariate analyses, only educational level was used to indicate social position during adulthood. Finally, health-related behaviours during adulthood were measured by three indicators formed from questions about daily smoking at age 25 and 40, physical exercise at age 25 and 40, and current bodymass index (calculated from self-reports about height and weight), which could indicate unhealthy diets in adulthood.
These 15 indicators were subsequently used to form ordinal scales representing level of exposures as regards childhood health/growth, childhood material deprivation, stressful relations with parents, and unhealthy adult behaviours. The scales were made by adding the number of negative poles on the relevant indicators (all of them dichotomies). The scales ranged from 0 to 4 as regards childhood health/growth and stressful relations with parents and 0 to 3 as regards childhood material deprivation and unhealthy adult behaviours. Value 0 on the scales was classified as low level, value 1 as some, and values 2, 3 and 4 as high level of exposure. Educational level was also used in the same manner as an ordinal scale.
Missing answers were few, ranging from zero to 15 respondents with missing information about relations with their fathers. Due to missing answers and their aggregation, number of respondents included in each analysis were usually less than 380.
Statistical analyses
The distribution of the sample on the 15 indicators was described, and associations with the three outcome variables were analysed by percentage tabulations as regards perceived health and activity limitations and mean values as regards number of medical conditions. Non-parametric correlation analysis (Spearman's rho) was used to describe the interrelationships between the five ordinal scales representing childhood and adulthood determinants of health. The relationships between the health outcomes and the ordinal scales were analysed by binary logistic regression as regards perceived health and activity limitations, and by OLS regression with dummy variables as regards number of medical conditions, as this outcome variable can be considered a metric scale.
Results
Perceived health below good and some/very much activity limitations because of longstanding health problems were reported by 26% and 33%, respectively (table 1), while average number of reported medical conditions were 1.11 (range 0 -7, 58% had at least one condition). Table 1 shows furthermore that the more unfavourable situations on each of the 15 indicators were practically always associated with reporting less good health on all three outcome variables, however, to varying degrees (only one exception: medical conditions as regards relations with mother).
The correlational analyses (table 2) show that five of the ten bivariate associations between the five ordinal scales for lifecourse health determinants were significantly associated (i.e. p , 0.05, one-tailed tests). Childhood material deprivation was associated with stressful relations with parents, and educational level was clearly associated with unhealthy adult behaviours. There were also significant associations across the lifecourse: childhood health/growth and childhood material deprivation were associated with educational achievement, and stressful relations with parents with unhealthy adult behaviours. Table 3 analyses the effects of the five lifecourse determinants on perceived health and activity limitations, both unadjusted (each health determinant separately) and adjusted for the other determinants. Unadjusted odds ratios (ORs) for reporting perceived health below good increased systematically with higher levels of exposures on each health determinant. Confidence intervals were, however, relatively large, and the ORs were statistically significant only as regards stressful relations to parents, educational achievement, and unhealthy adult behaviours. The ORs were sometimes reduced in the adjusted analysis, rendering fewer of them statistically significant. The adjusted analysis model was clearly significant (Model chi-square ¼ 37.14, df ¼ 10, p , 0.001), and overall the pattern of higher ORs with higher level of exposures remained also in the adjusted analysis. As to activity limitations (right part of table 3), the pattern of higher ORs with higher levels of As to number of medical conditions (table 4) , the unadjusted regression coefficients show also the same basic relationship with level of exposures on the five childhood and adulthood determinants, but only education and childhood health/growth were of statistical significance. Also in the adjusted analysis, these two determinants had relatively strong associations, while the effects of unhealthy adult behaviours disappeared completely, and the coefficients for stressful relations with parents were irregular. The adjusted model explained some 9% of the variation in number of medical conditions ( p ¼ 0.001).
Discussion
Interpretations
In line with many other studies, this study exemplifies the value of a lifecourse approach for explaining health variations in late adulthood and has relevance for several issues discussed by this approach. It has been argued that 'advantages and disadvantages tend to cluster cross-sectionally and accumulate longitudinally'. 4 This tendency is also present in this study. Childhood material deprivation was associated with stressful relations with parents, educational level correlated with unhealthy adult behaviours, and childhood adversities were to some extent related to healthdetrimental circumstances during adulthood. However, the associations between the five lifecourse determinants were often relatively weak and sometimes absent. It may be that the clustering hypothesis points to a tendency which nevertheless does not preclude that many lifecourse disadvantages occur relatively unrelated to other disadvantages.
As regards the latent or pathway issue, it can be noted that the coefficients for childhood adversities obtained in the unadjusted analyses either remained relatively unaffected or decreased only modestly in the multivariate analyses which also included adult exposures. Thus, the negative impact of childhood adversities on later health was not primarily transmitted via these adult exposures. From these analyses, it seems therefore that childhood adversities act to a large extent as latent effects. The meaning of this could be further explored, however. It does not imply that no mediation of effects through time occurs. Rather, these findings should be interpreted more restrictively, as indicating that the negative effects of childhood adversities were not primarily transmitted via unfavourable social positions during adulthood (as indicated by educational level) or by harmful health behaviours. This does not preclude that the negative effects of childhood adversities have been mediated by other pathways, for instance in terms of enduring poor biological functioning or in terms of problematic psychosocial adjustment during the lifecourse.
The introductory discussion raised the question whether an unfavourable psychosocial environment in childhood is a separate influence on later health and not reducible to other childhood adversities such as failing health or material hardships. Given that stressful relations with parents are important aspects of the child's psychosocial environment, the results of this study support this conjecture. Stressful relations with parents had significant effects on both perceived health and activity limitations, also after adjustment for other childhood and adulthood adversities. It has been argued that a new 'epidemiological transition' is emerging in Western societies in the sense that psychosocial pathways to health inequalities have become more important than before. 26 -28 These analyses suggest that such pathways are not necessarily a new development, as they seem to have been present also in a Norwegian cohort of men born in the immediate aftermath of the Second World War.
Three health outcomes were analysed in this study, in order to get a broader view of the health impact of lifecourse exposures than had been obtained if only one outcome had been examined. All three outcome variables were, however, similar in the sense that they were self-reported and unspecific (i.e. not referring to a specific disease), but it can be suggested that they reflect different health aspects. Perceived health is primarily an overall subjective self-assessment, related with well-being, but also with illnesses and later mortality. 29 -31 Activity limitations reflect self-evaluated functional capability, but also the objective severity of the health problems, 31, 32 while reports of medical conditions relate to (primarily somatic) diseases and illnesses which usually have been diagnosed by doctors and which vary considerably in seriousness. 33 Although many coefficients did not pass a 5% significance level, the overall pattern of results suggested that each health determinant had some impact on all three health outcomes, but there were some differences in their effects. It may be supposed that the three outcomes are differently located on a subjective-objective continuum, and this could be the reason why, for instance, childhood health/ growth and education (probably related to material hardships during adulthood) were relatively strong predictors for number of medical conditions, while stressful relations with parents, which probably have links to adult psychosocial adjustment, appeared more important for perceived health.
Limitations
One limitation of this study is the sample size. Often, the coefficients themselves suggested fairly clear associations, but, due to small subgroups, confidence intervals were large and p-values exceeded 0.05. An example is material deprivation during childhood, which regularly has been found to be connected to ill health later in life. Also in these data, exposures to childhood material deprivation were consistently associated with more negative health on all three outcomes (table 3, table  4 ), but the coefficients do not qualify as statistically significant. It is hardly reasonable to reject the relevance of childhood material deprivation because of this. Generally, the sample size means that the interpretations should be regarded as tentative.
A sample bias is possible. In 2001, about 12% of the original cohort of Norwegian men born in 1946 were already dead and could not be included in the gross sample. The overall response rate (64%) varied to some extent with educational level. 25 The analysed sample had therefore quite certainly a higher social standing on average than the gross sample, and this social bias was probably even more marked if compared with the original birth cohort. In these analyses, the effects of childhood material deprivation and educational level were sometimes relatively low, compared for instance with the effects of stressful relations with parents. One may speculate that part of this pattern arose because of sample bias. Men born in 1946 who had experienced high levels of material deprivation during childhood and particularly unfavourable occupational careers (and perhaps also had especially unhealthy adult behaviours) were probably under-represented in the analysed sample. This could have led to an underestimation of the 'true' effects of these health determinants.
The validity of the measurements is also a possible source of error. Respondents were asked to give self-reports not only about their current situation, but also about circumstances which occurred several decades earlier. This might imply many recall errors. Generally, 'hard data' (e.g. type of dwelling in childhood) seem better remembered than 'soft data' (e.g. subjective experiences). 34 -37 If memory failures are random, they could dilute the associations and bias them towards zero, but if recall bias differs between subgroups in the sample, this could lead to an overestimation of the associations. 38 So-called 'negative affectivity', 13, 39 i.e. a tendency to report all kind of circumstances in negative terms, could produce inflated correlations both in retrospective and cross-sectional surveys. Artificially strong coefficients could occur if respondents with health problems were more conscious about past exposures and therefore reported them more completely than those without health problems. 38 One cannot preclude that such tendencies are present in these data. Thus, the scale for stressful relations with parents was based on relatively subjective questions which could lead to an inflated correspondence with the relatively subjective variable perceived health, while this effect could be less as regards the scales for childhood material deprivation and childhood health/growth which were based on comparatively more objective questions. The burden of present health problems could spur more reports of adversities during childhood, but respondents could also have under-reported socially stigmatized unhealthy behaviours. There are, however, also some reasons to believe that such tendencies have not been very widespread. If negative affectivity was prominent, one would, for instance, predict that the interrelationship between the different types of childhood adversities would have been stronger than observed here (table 2) . When middle-aged men are asked about their childhood, one would assume that they usually report recollections established a long time ago, and it seems unlikely that they would revise their memories drastically because of health problems acquired in more recent times.
The limitations cannot be disregarded, but overall the results seem plausible. Also previous studies indicate that negative effects of childhood adversities often persist into adulthood relatively independent of variations in adult circumstances. 6, 13, 40, 41 The relatively important role for stressful relations with parents which emerged in this study is compatible both with theoretical propositions about how problematic personal relations in early life may have enduring effects on health 19, 22 and with previous empirical findings indicating that parents' divorce, family strife, and various forms of neglect and psychological insults during childhood have negative consequences for health and mortality during adulthood. 6,13,42 -44 Such findings, together with the present study, suggest that children's psychosocial environment could be a separate and not unimportant determinant for health in later life.
